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1d-ing nA)Nd

CYLINIRICAL TAPE_RECORDER

(5 3F1]

T
E

SIZE: Tape Transport Deck 19 wo x 7 1/2" h, x 15" d.
Record-Flayback Chassis 19% w. x 5 1/4% h. x 19 1/2* d. .
Cabinet 21" w. x 15 3/4" h. x 15" d.
WEIGHT 3 €9 1bs,
POJERS 105-120 volts, 60 qyeles
TAPE SPEED: 3 3/, 7 1/2, 15 in./sec.
SIGNAL 70 NOISE: 32 db.
INFUTs Min. .004 volt., Max. 30 volts across lins input.
TAFE3 1,000 mylar, 1.5 mil. backing, 1.5 wide, g
DRIVEs 1,800 R.P.M. synchronous motor ;
AMPLIFIER; (Overall frequency response with tape speed 7 1/2% or
15 per 860.) = 3 dbe 100-8,000 Copess g
HEAD BIAS: 31 KC at 10 ma. E
*FLUTTERs 5 « 158 at 3 3/b dn./seces 1 « 2% at 7 1/2% per sec., Y

=g

WOemIs

1 « 2£ at 15" per sec.

CONFIDENTIAL

‘Theae readings ware taken with the existing belt. Indications are a lighter.
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DESCRIPTTON
This equipment is housed in a 21 x 15 3/4 x 15 rack type cabinet.
The amplifier and assoclated controls are located in the lower
portion, and the tape transport deck 4s losated in the upper
geotion. The transport dsck is loaded from the front, and speed
change lever is acceasible by lifting the eabinet cover.

FURPOSE

The intent in the development of the Cylindrical Tape Transport
& Unit is to produce a unit capable of supplylng suffioient tech-
nical information to make a study of the basic prinolples involved.
Three speeds have been provided to enable a study of frequencies
up to 30 KC (This frequency is limited by the particular tape head
in use). The amplifier supplied is intended only to enable the
user to make funstional tests onthe transport system and as such
bas been designed to be flat(t 3 db) to 8,000 ayales.
The record/playback tape head used in the transport unit is of single
core design (.03 in. thick). The electrical losses in this type conw
struction do not permit the use of high frequensy bias (140 KC) needed
to permit the exploration of the entire frequency rarnge. It is found,
‘however, that when a bias of this frequency was used with a curremt
of «5 ma., exploration of the range from 2,000 to 30 KC can be made
(frequencies lower than 2,000 c.p.s. tend to become distorted), The
bias frequensy of the present amplifier 4s 31 KC. The record/playback
head 4s not well shielded, and will, therefore, produce some hum

N
v
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VOL. 1.
CFF YOL.

PILOT lawp
REC~-STOP FLAY laver

MOX.

LOAD=-RUM

The following controls are located on the back of the ssplifier chassis.

Tnput

line Ingnut

AVC Switeh
Output

COMTROLS

K

e

L

Lights vhen maximm head current is reashed.
Turns anplifisr on and adjusts gain of record
and playbaek.

Indicates amplifise i3 on.

Switehes from RECowd to FlAYback functiom.

The STOP position functions as a standly positien.
This jack ix in parallel with the secondary of
the outpat transformer (3 n imp.) and is used

to monitor in record or playbask function. -
¥ot used. T

The input jack (left resr facing smp. chassis)
provides for a 50n microphous.

Right screw terminals are located on the left
hand rear of the awplifier (facing front of
amplifisr). The two lower left terminals are

for 600 n line termination. The two tersinals
adjacent are centar taps for the line and tele-
phons termination respectively, and the last .
terminals are ehassis ground.

Not used.

Used in playback only. Tnesrtion of plog opens
spealsr civeult, and requires use of 3 n external
tarmination.

i
AN

N_—
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LOADING OF TAFE

The reccrd playback head is 1ifted from the mendril Yy plscing a matoh
stick onder the counter bDalanos weight. A portdon of taps is wwourd
from the Yosded left hand resl, passed under guidepost A (xilde surface
up) and up between guidepost A and mandril B. The tape is thenpssed
under the heed ring C, looped around the mandril B, fed cver pildepost D,
and batween the fesd drive roller ¥, and pressure roller E. The preseurs
rollar is released by pressing dam on its arm snd seosred by pulling the
latoh baok. |
The drive system 58 so dasigned that the taps is forosd to the frout guide-
‘ collar of guidepost A snd te the resr guide ccllar of guldepost D. The
L. adfusting screws located on the center of thess guidepests perwit the
vecessary positionirg of the tape on mandril B to insure dlesrwnee of the
tape and the rotating tape head and te elinimts sy gp between the tape

ak dlne Ao L--A i, s ot S T il
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RECORDING -

Comeet ingnt cireait hﬁulmzmmw,
otuqli.ﬁ.cr
MWMM&MMMM

‘Plass loaded tape resl on left hand spindle and lead as

Remove match stick from head counter wedght and sngage pres-
sare rolles,
Tarn the OFF-VIL knob to its enter position,
Place the REC-STOPPLAY lever in the REC position.
Turn YOL lneb wtdl VOL IND lsmp just lights (impmt signal
lovel sheald be 004 te 30 velts). If microphone is used, ~
VOL I lamp showld Just 2ight ‘oo voioe peaks.
Flaos thé mpeed control leser (losated inside cablnet direstly
ehing right hand tape reel) to the desired spesd. NOTX: Levee
sheuld be allewed to drep ints place to insure good sontast with
thoanuan '

| PLAYMMCK
Plase the REC-STOP-PLAY lever in the FLAY position.
Flace the match stick under hesd sounter weight.
Wnils rexinding the taps on reel 1, ursrind taps ou resl 2.
This prevents the tape from seising o the tape mendril.
mmmmu@mmmmmmu.m

- the pressure roller and remove mateh stick frem tape head. L~

mm.wmumm.

mmmn(mma 2) for sresatast entsnt.
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i Tape must be bulk érased. \
| _

1. After ruming each reel of tape, it may be desivable to clean
| the vinyl strip on the taps mandril with a soft oloth and
B carbon tetrachloride. Failure to do this may cause seizing

of the tape on the mandril with resulting slippage and speed
variations, |
Q ) 2. Expesslive oll between the tape head ring and the ollite bearing

vauses speed variations, partioularly st higher speeds. In
time, encugh oll "weeps® from the pores of the oilite to sauss
this condition., When this oocurs, the head ring should be rew
moved and the bearing surface wiped with a soft cloth. -

f - STAT

Aprdl 28, 1958

Q
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CYLINDRICAL TYPE TAPE RECORDER

The Cylindrical Tape Recorder consists of a single rotating head contacting a
diagonal section of wide, magnetic tape held in a cylindrical form by a metal
tube. To date, two breadboard models have been made, and one semi-final model.
The semi-final model is being delivered April 30, 1958.

The first breadboard was constructed with a head which rotated inside the tape
loop. The head projected through a slot in the metal tube that supported the
tape. The magnetic coating of the tape was in contact with the outer surface

of the metal tube in the wrap around area. The disadvantages of this system
were tha. head contact in the tape abutting area was poor, unless some kind of
cape backing was used. When a pressure shoe of some sort was applied in the
abutting area, the tape yield from the head pressure was different than the rest
of the track area. This introduced recording radius variations which, in turn,
produced disturbances in the recording. Another disddvantage was the high co-
efficient of friction between the magnetic surface of the tape and the polished .
surface of the supporting cylindrical tube.

The second breadboard utilized a single head which rotated around the outside
of the tape loop. This permitted the smooth backing of the tape to slide around
the supporting cylinder. The hard, metal tube, of course, could not be used as

- a backing or the recording track. To solve this problem, a groove was cut in the

metal tube in the sound track area. This groove was filled with a soft strip of
vinylite to serve as a yielding backing for the sound track.

The head was mounted on a rotating plate. This plate was permitted to rotate con-
centrically by an annular V groove filled with nylon balls which fitted into another
identical V groove in the supporting plate. The two plates with the separating
nylon balls were held tightly together by rubber tired rollers. This type of support
was not entirely successful because of the slippage required between certain contact
areas of the balls and the race. This introduced some variations in spexd, which
reflected in the recording sreed.

Before design and construction of the semi-final model was started, it was agreed
among parties concerned that it would be desirable to mount the head on a steel
annular ring, sliding on a heavy supporting ring of oilite. A test on this system
has indicated several problems. When close tolerances are held on this large
bearing area, the viscosity and the oil film between the moving members presents

a non-uniform load to the drive, which causes variations in the record speed. The
higher the speed of the record head, the worse this condition becomes. If an ex-
tremely light oil or an extremely light film of oil 1is used, slight scoring is
developed by the pressure of the drive belt. This scoring, of course, presents an-
other serious speed variation. To partially solve this problem on the latest model,
an idler pulley was placed adjacent to the head ring directly opposite the drive
pulley. This idler pulley took all of the belt load from the rotating ring. The
belt contact on the upper and lower portions of the head ring exactly balanced each
other. Original tests with a very uniform belt showed considerable promise. The
belts received for the final version, however, were slightly stiff and non-uniform,
and introduced more head disturbances than on the first test. Since it takes several
weeks, usually, to get special belts; it is necessary to deliver the equipment with
the less de sirable belt. We will attempt to get an improved belt of the proper

‘length and forward it to the testing group as soon as possible.

CONFIDENTIAL

Declassified in Part - Sanitized Copy Approved for Release 2014/04/03 : CIA-RDP78-03330A004200120005-3




—— -
-

——— =g —
S e

e
O I

Qeclassified in Part - Sanitized Copy Approved for Release 2014/04/03 : CIA-RDP78-03330A004200120005-3

" - CONFIDENTIAL

CYLINDRICAL TYPE TAPE RECORDER

Even with the smooth backing of the tape sliding in contact with the metal
¢ylinder, the pull at the tape feed roller is very high. The slightest

tension put on the tape at the entrance to the wrap around reflects in a
terrific additional pull requirement at the feed roller. Even the head con-
tact on the tape introduces a large variation in the feed roller pull require-
ment, depending on the head position. At times, this has been no problem, and .
at other times it has. Our test time has not been long enough to determine

whether this is a serious problem or not.

The tape positioning mechanism seems to work very well. We have had no problem
in maintaining accurate tape abuttment.

The magnetic head used on the model is a low frequency model. It is normally
used over a 200 to 5,000 cycle range. We do not have available at this time

a wider range head in this small size.

Also, the amplifier used in the model is for narrow volce range. There was
not time for us to get into extending the rangs substantially.

We expect to be doing some work in expanding the range of our heads in the
near future. We suggest that after the testing group has spent some time
with the model, it be returned to our laboratory for some further refinement
and extension of frequency range. We would do a certain amount of this in
connection with one of our exploratory projects without further charge.

Chief Engineer

April 28, 1958
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